Background: Electronic health records (EHRs) allow for a variety of functions, ranging from visit documentation to laboratory test ordering, but little is known about physicians' actual use of these functions.
Fewer than half of the physicians who had systems with clinical decision support, transmittal of electronic prescriptions, and radiology order entry actually used these functions most or all of the time. Compared with physicians who had not adopted EHRs, EHR users reported more positive views of the effects of computers on health care; there were no significant differences in these attitudes between high and low users of EHRs. Overall, about 1 in 4 physicians reported dissatisfaction with medical practice; there was no difference in this measure by EHR adoption or use.
Conclusions:
There is considerable variability in the functions available in EHRs and in the extent to which physicians use them. Future work should emphasize factors that affect the use of available functions. Med. 2007; 167:507-512 T HE ADOPTION OF HEALTH INformation technology and electronic health records (EHRs) have emerged as key issues in health care and in public policy. 1 Recent data 2 suggest that fewer than one quarter of physicians in the United States use EHRs, and the rate is lower among physicians practicing solo or in small practices. A variety of efforts at the federal and state levels have begun to address the barriers to EHR adoption, but significant challenges still remain. [3] [4] [5] [6] [7] Most studies have focused on EHR adoption. Relatively little attention has been paid to the capabilities of those systems and the degree to which physicians with EHRs actually use them. Electronic health records have great potential to improve quality and safety in health care, 1, 6, 8 but these improvements will occur only if clinicians have access to key functions in EHR systems and use them regularly. While documenting the details of patient encounters and tracking medications and current problems in electronic lists are essential components of any EHR, models strongly suggest that the benefits of EHRs in terms of safety, quality, and costs will only be realized through the use of "higherlevel" functions, such as electronic prescribing and laboratory order entry with advanced clinical decision support. 9 We undertook a detailed study of how physicians use EHR systems by surveying a stratified random sample of physicians in Massachusetts in 2005. We sought to determine the degree to which physicians used the various functions available in their EHR systems and to identify factors that correlate with use. The survey also assessed physician views about how computers affect health care. We examined the relationship between EHR use and physicians' reported levels of satisfaction with their practice and other indicators of professional fulfillment.
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METHODS
The sampling methods, and the methods of survey development and administration, have been described elsewhere 10 and are summarized briefly.
SAMPLE
We identified the population of all physicians practicing in Massachusetts in spring 2005. After excluding physicians who were residents in training, retired, or without direct patient care responsibilities, the total population of physicians was 20 227. These physicians practiced in 6174 unique sites. We drew a stratified random sample of 1921 practices and randomly selected 1 physician per practice. After excluding practices that had closed, the final sample size was 1884 physicians.
SURVEY
We developed an 8-page survey that included questions about the availability of different EHR functions and the degree to which the physician used each of those functions. We asked, "Does your main practice have components of any electronic health record (EHR), that is, an integrated clinical information system that tracks patient health data, and may include such functions as visit notes, prescriptions, lab orders, etc?" Physicians who responded affirmatively were considered to have adopted an EHR, and those respondents were then asked to identify the presence or absence of 10 functions in their EHR and to indicate the degree to which they used each function.
A series of questions assessed physicians' perceptions of how computers would affect 8 dimensions of clinical practice. The survey also asked about characteristics such as primary care vs specialty, number of visits per week, number of physicians, and number of other clinicians and staff functioning in the office. It also asked about Internet connectivity and current use of health information technology. In addition, the survey asked about financial incentives for use of health information technology. Some of these questions were based on published surveys. 3, [11] [12] [13] [14] [15] 
SURVEY ADMINISTRATION
We administered the survey between June 1 and November 30, 2005. The initial survey was sent via express mail with a $20 cash honorarium. Subsequently, second and third mailings were sent to nonrespondents, without remuneration, via first-class and express mail, respectively. Between these mailings, multiple telephone contacts were attempted. On telephone contact, physicians were reminded to complete the written questionnaire and were offered the opportunity to complete the survey by telephone; 1.3% of respondents completed the survey by telephone. A total of 94 physicians in the sample were deemed ineligible for the following reasons: 62 had retired or closed their practice, 30 had relocated to a different practice site, 1 was deceased, and 1 had an address that was a corporate office, not a clinical practice. The study protocol was approved by the Partners Health Care Human Research Committee.
STATISTICAL ANALYSIS
We classified respondents according to whether they reported having an EHR or not. In subsequent analyses limited to physicians with an EHR, we determined the reported availability (yes or no) of each of 10 listed functions and then measured the reported use (most or all of the time, some of the time, or none of the time) for each function. We created a "use index," an indicator of the degree to which the respondents used the functions available in their EHR. For each available function, we assigned a score of 1 if the physician reported using the function most or all of the time, 0.5 if used some of the time, and 0 if used none of the time. The sum of these scores, divided by the number of available functions, constituted the use index. For example, if a physician reported having 8 of the 10 functions available and used 5 of them most or all of the time, 2 of them some of the time, and 1 of them not at all, then the use index would be as follows: [(5ϫ1)ϩ (2ϫ0.5)ϩ(1ϫ0)]/8=0.75. We stratified respondents into 3 categories: EHR nonadopters, "low" EHR users, and "high" EHR users. High EHR users were defined as having an EHR use index greater than 0.5, while low EHR users had EHR index scores of 0.5 or less. The data were analyzed using SAS statistical software, version 9.1 (SAS Institute Inc, Cary, NC).
RESULTS
A total of 1345 completed surveys were returned, resulting in a response rate of 71.4%. Respondents and nonrespondents were similar with respect to specialty, practice size, hospital-based practice, and nonurban practice location.
CHARACTERISTICS OF EHR USE
Among physicians who reported having an EHR, there was considerable variation in the EHR functions available and in the reported use of each function ( Figure) . The most commonly reported functions were the ability to view laboratory test results (84.8%) and to document visit notes electronically (84.0%). In contrast, the least available functions were electronic prescribing with electronic transmittal of prescriptions to pharmacies (44.7%) and laboratory order entry (46.8%).
For each of the 10 functions assessed, fewer than three fourths of physicians reported using the function most or all of the time if it was available in their system ( Figure) . The largest observed gap between availability and use existed for clinical decision support (alerts, warnings, and reminders). While 53.0% of physicians reported having this function, only 31.2% of them reported using it most or all of the time. In contrast, the smallest observed gap was for viewing radiology test results, where 73.6% of physicians who had this function available reported using it most or all of the time. Table 1 shows the characteristics of respondents, comparing physicians with high and low levels of EHR use and comparing all users with physicians who have not yet adopted EHRs. There were no apparent differences between high and low users of EHRs in terms of the measured demographic and practice characteristics. Compared with physicians who had not yet adopted EHRs, adopters had fewer years since medical school completion (mean, 20.6 vs 24.3 years) and had been in their current practice situation for fewer years (mean, 8.4 vs 12.0 years). Physicians in larger practices and physicians whose practice consisted of a specialty other than primary care were more likely to use an EHR. Compared with physicians who had not yet adopted an EHR, adopters were less likely to have ownership (full or part) in their practice, but were more likely to use the Internet at least daily.
PREDICTORS OF EHR ADOPTION AND USE
There were no apparent differences between high and low users of EHRs in terms of the measured demographic and practice characteristics. Only when EHR use was analyzed as a continuous outcome did we find a significant correlation, where EHRs were used more often in larger practices (Spearman rank correlation coefficient, 0.2; P=.004).
EFFECT OF COMPUTERS ON HEALTH CARE
Physicians who had adopted an EHR consistently reported more positive views of the potential effect of computers on health care than physicians who did not yet have an EHR ( Table 2 ). In contrast, there were virtually no differences in these attitudes between high and low users of EHRs ( Table 2 ). The one exception was that high users of EHRs were significantly more likely to report that computers would have a positive effect on quality of health care than low users. Table 3 shows the percentage of respondents who identified isolation from colleagues, personal or professional stress, having to work long hours, or feeling demoralized as minor or major concerns related to the practice of medicine and the percentage who were dissatisfied or very dissatisfied with their practice situation. Electronic health record nonadopters, high users, and low users reported similar levels of satisfaction with their current practice situation. There was no difference between nonadopters, high users, and low users in reported levels of isolation from colleagues, professional or personal stress, and having to work long hours (Table 3) . However, physicians who had not adopted an EHR were more likely to report feeling demoralized about the state of medical practice in general compared with physicians who had already adopted one.
RELATIONSHIP BETWEEN EHR ADOPTION AND USE AND PHYSICIAN SATISFACTION
COMMENT
In this detailed survey of physicians' adoption and use of EHRs, we found important variability in the functions available in physicians' EHRs and in the extent to which physicians use each of the available functions. While most physicians with EHRs have and use functions such as electronic visit note documentation and medication lists, only about half or fewer have advanced functions, including clinical decision support, electronic prescribing with electronic transmittal to pharmacies, and electronic order entry for laboratory testing and diagnostic imaging. These findings highlight the importance of moving beyond "EHR adoption" as an important outcome and emphasize the need to assess and understand the functions available in EHR systems and the extent to which physicians are using them. Despite finding variation in the availability and use of key EHR functions, this study did not identify any fac- tors predicting EHR use that are easy to change. We found that physicians in larger practices were more likely to use available functions in their EHRs than physicians with EHRs at smaller practices. This observation suggests that larger physician organizations may have more extensive systems for supporting and training clinicians in using their EHR to maximize its potential benefits or that the volume of physicians in these organizations creates an environment and culture in which EHR use and clinical data exchange are necessary for successful practice. Larger practices may have EHRs that are more user friendly than smaller practices. Another possibility is that physicians in larger practices may have relatively more time available to learn how to fully use EHRs.
Physicians who have EHRs had consistently more positive attitudes than nonadopters about the influence of computers on health care. These perceptions differed most conspicuously in terms of physicians' views of the effects of computers on improving health care quality and on relationships between health care professionals and between physicians and their patients. Because our survey was cross-sectional, we were unable to determine whether the physicians with more favorable views toward computers led their practices to adopt EHRs or whether the use of EHRs resulted in the more positive views of computers on health care. More than 40% of responding physicians, regardless of whether they used EHRs, said that computers may have a negative effect on patient privacy. While it is extremely important to maintain the highest possible standards of security to ensure patient privacy and confidentiality, 16 physicians may harbor more concerns in this area than the patients themselves. 17 Somewhat surprisingly, we found less difference in reported satisfaction with the practice situation among physicians who reported high EHR use, those who reported low use, and those who had not yet adopted EHRs at all. Given highly publicized episodes of physicians rejecting health information technology, 18 our data provide reassurance that the use of EHRs does not result in lower levels of physicians' satisfaction with their practice and does not lead to increased concerns regarding workrelated stress or longer hours. Perhaps most notable are the high levels of professional isolation, stress, and demoralization across all physicians in ambulatory practice independent of their use of EHRs. Further study is needed to determine whether and how information technology and other practice innovations can improve physicians' satisfaction with practice.
Previous studies 2, 3, 5, 10, [19] [20] [21] [22] have focused on the rate at which physicians in office practice have adopted EHRs. A recent report 2 from the Centers for Disease Control and Prevention indicated that EHR adoption has increased rapidly during the past 2 to 3 years, with about 25% of physicians in the United States using such systems. However, that same report indicated that nearly 1 in 5 physicians reporting that they had a "full electronic medical record" also indicated that their system was unable to maintain clinical notes or access laboratory results via computer. Our study confirms that these and other essential functions may not be available (or that physicians may not realize that they are available) in existing EHRs. This study provides a more detailed view of the functions available to physicians with EHR systems and confirms that having functions available does not mean that physicians will use them.
Why do physicians not use the available functions to a greater degree than we observed? One explanation is that they view their medical record note as the exclusive "product" of EHRs and fail to recognize the potential value of other functions. Or, the demands and pressures of delivering office-based care may not afford them the time to learn how to use new functions. Future studies should examine further physicians' own reasons for not using functions that they know are available in their EHR systems.
The finding that the largest gap between availability and use was for decision support is of particular concern. It is known that physicians will often turn off or override decision support, such as allergy checking. 23 However, such types of decision support are among the most critical to improving safety and quality. Clearly, overalerting can be a problem, but it is probably best not to allow the locus of control for decision support to lie solely with the individual physician. 24 A major limitation of this study is that it was conducted in a single state, Massachusetts. If the findings regarding the gap between available functions and used functions hold true for the rest of the country, then this gap is an important issue for EHR implementation nationwide.
Another limitation is that our estimates of EHR function availability and use were based on the self-report of responding physicians. It is conceivable that physicians may have reported having and using more functions than they actually have or use. If this social desirability bias occurred, then our findings overestimate the actual use and availability of advanced EHR functions, further highlighting the observed gaps.
The findings of this study have important implications for efforts to make health information technology available in physicians' offices throughout the country. Establishing standards for EHR functionality, interoperability, and security, such as those of the Certification Commission for Healthcare Information Technology (available at http://www.cchit.org), will help to ensure that physicians' EHRs incorporate the components necessary to improve quality and safety in health care. However, Certification Commission for Healthcare Information Technology certification cannot ensure that the key functions are turned on or used.
This study also underscores the importance of ensuring that physicians take full advantage of the functions available in their EHR systems. There may be a role for professional organizations, such as the American College of Physicians, the American Academy of Family Practice, and the American Medical Association, to assist physicians in the implementation and optimal use of EHR systems. State medical societies, quality improvement organizations, and other entities also may be able to support these efforts. In addition, pay-for-performance initiatives should include not only adoption of EHRs but also the actual use of specific functions.
In conclusion, we found that a considerable fraction of physicians with EHRs do not have the necessary functions available to improve quality and safety in health care (REPRINTED) ARCH INTERN MED/ VOL 167, MAR 12, 2007 WWW.ARCHINTERNMED.COM 511 and that having functions available does not always translate to regular use of them in day-to-day practice. It is especially striking that relatively few physicians were using clinical decision support, one of the notable benefits of EHRs. Future studies should assess ways of helping physicians to optimize their use of these systems in ambulatory practice. Role of the Sponsor: The funding body had no role in data extraction and analyses, in the writing of the manuscript, or in the decision to submit the manuscript for publication.
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